Indicator Tool (MS-RIT) has been used to monitor the working conditions that may lead to stress.
Introduction
The Italian Legislative Decree 81/2008 requires Italian employers to assess work-related stress. The Italian Institute for Health and Safety (National Institute for Health and Safety at Work (ISPESL)/National Insurance Institute for Occupational Injuries and Illnesses (INAIL)) has recently introduced the UK Health & Safety Executive's (HSE) Management Standards Revised Indicator Tool (MS-RIT) in Italian workplaces to help companies evaluate and control potential sources of work-related stress [1] .
The MS-RIT is a 35-item self-report instrument designed to investigate employees' exposure to those aspects of the work environment that may lead to a stressrelated outcome [2] . The original version includes seven areas: demands, control, support from management, support from colleagues, role, change and relationships. This classification, which evolved out of extensive research by the UK HSE in conjunction with multiple stakeholders [3, 4] , was validated by psychometric analyses conducted in 39 UK companies [5] .
In the context of the HSE focus on enabling companies to effectively tackle work-related stress using the MS approach [4] , one would expect a relationship between MS (as measured by the indicator tool) and actual indicators of physical or mental health. To date, only a few studies have investigated the relationship between MS and stress-related outcomes. Using a pilot version of the indicator tool, Main et al. [6] found a weak association between MS and distress, measured by the General Health Questionnaire (GHQ12), while with the more recent revised version, Kerr et al. [7] observed that the MS-RIT scores were positively associated with job satisfaction and negatively associated with anxiety, depression and errors. When evaluating stress by means of the MS-RIT, Bevan et al. [8] found an association between hazard exposure and psychological well-being. However, these two studies were limited by a very low participation rate (29%). Participation rates were also low (an average of 45%, with some rates as low as 15%) in the baseline study involving 39 UK companies that completed the initial MS-RIT, which confirmed the seven-factor MS-RIT model [5] . It is well known that low response rates can affect the validity of any research findings [9] .
The ISPESL/INAIL of Italy was the first in Europe to select the UK MS-RIT as a tool for identifying workrelated stress in the workplace. Although ISPESL/INAIL has followed the best scientific criteria when translating the questionnaire and editing the guidelines, some doubt remains regarding whether the cultural and social differences between Great Britain and Italy affect the results of this questionnaire.
The aim of this study was to ascertain whether the Italian version of the MS-RIT (i) has maintained the same structure and psychometric properties as the original, and (ii) is associated with minor psychiatric disorders.
Methods
The study was conducted in 17 small companies in the Latium region of Italy between 1 October 2010 and 30 March 2011. The study included all workers who had been employed in the same company for at least 1 year and were undergoing health surveillance. Regular medical examinations aimed at the detection of risk-related adverse health effects are compulsory in Italy for all employees exposed to occupational risks. However, completion of the questionnaire was voluntary. Questionnaires were self-administered and self-completed through a touch-screen portable interface [10] . Workers completed the questionnaires in a separate room while waiting for their medical examination. Hence, the occupational physician was unaware of the worker's decision. The Ethics Committee of the Catholic University School of Medicine approved the study design.
This cross-sectional survey included demographic and social questions that investigated gender (male/ female), age (<30; 31-40; 41-50; >50 years), length of employment (<5; 6-11; 12-17; >17 years), education level ( primary school, middle school, high school, undergraduate degree, 5-year degree), marital status (single or married), type of employment (typical employment, which has no time limit versus atypical, i.e. timelimited or temporary employment), work schedule (full time/part time), shift work (yes/no), night work (yes/no), overtime (yes/no), commuting time (<30; 31-60; 61-90; >90 min for each journey).
The psychosocial work conditions were assessed using the 35-item self-report indicator tool [2] .
An example of an item is 'I have to work very fast'. Responses were recorded on a five-point scale, ranging from 1 = strongly disagree to 5 = strongly agree, or from 1 = never to 5 = always.
The MS-RIT has been translated into 18 languages, for use by minorities in Great Britain.
The Italian version of the questionnaire and a detailed explanation of the HSE model is freely available at http:// www.ispesl.it/documenti_catalogo/Metodologia%20 ISPESL-HSE.pdf.
Psychological distress was measured using the GHQ12 [11] , possibly the most common assessment method of mental well-being [12] . The GHQ is used to detect minor psychiatric (non-psychotic) disorders both in the general population and within a specific community or in non-psychiatric clinical settings. It focuses on two major areas: the inability to carry out normal functions, and the appearance of new and distressing psychological phenomena.
This instrument, designed to detect psychiatric morbidity, also performed very well in transcultural comparisons of community-based populations [13] . Our study used the Italian version [14] that contained 12-items, each accompanied by four possible responses that could be scored with the dichotomous scoring method (0-0-1-1). Any score exceeding the threshold value of two was classed as achieving 'psychiatric caseness'; this cut-off point was chosen on the basis of information in the original GHQ Manual, the User's Guide and the literature that indicated it as having the lowest misclassification rate [15, 16] . Psychiatric caseness is a probabilistic term. If the GHQ scores were compared with the results of independent psychiatric assessment, the individual in question would probably be assessed as a 'case' once the threshold had been exceeded [12] . In the present study, GHQ12 had a Cronbach alpha = 0.83.
Analyses were performed using SPSS for Windows Rel. 15.0.1 November 2006, Chicago, SPSS Inc.
Exploratory factor analysis was used to reduce the large number of items to a smaller number of latent dimensions or factors best representing the standard areas. Principal component analysis (PCA), a variance-focused approach that accounts for the total variance of variables, was used for extracting the factors. For the first component, PCA creates a linear equation that extracts the maximum total variance from the variables; for the second component, PCA removes the variance explained by the first component and creates a second linear equation that extracts the maximum remaining variance. This sequence continues until the components explain all the common and unique variances in a set of variables. Given the known overlap of the stress areas represented in the management standards, a varimax rotation method was used to ensure maximal loading on the factor extracted. The factor loadings, also called component loadings in PCA, are the correlation coefficients between the variables (items) and factors (sub-scales). Factor loadings provide the basis for attributing a label to the different factors. Factor extraction was performed on the whole population. To determine the scales, according to Raubenheimer [17] , we adopted the criteria that item loading should be greater than 0.40 on the loading factor and at least 0.15 more than that for any other factors, thus indicating that the item was conceptually distinct. The resulting factor structure was compared with the structure of the original UK questionnaire. Cronbach's alpha statistic was used to calculate the reliability of each sub-scale.
Logistic regression analysis was used to analyse the association between each of the 35 aspects of the psychosocial work environment, as measured by the MS-RIT, and psychiatric caseness. The odds ratio (OR) statistic was calculated with a 95% confidence interval (CI). The OR was also calculated for the aggregate score pertaining to each of the MS-RIT sub-scales. The analysis was then corrected by including the above-mentioned sociodemographic factors as covariates.
Results
A total of 748 employees from 17 companies completed the survey. The response rate ranged from 75 to 98% (average: 91%) ( Table 1) .
The general characteristics of the study group are described in Table 2 . The male/female ratio was approximately 1 : 2, and the age, work experience and education level of the respondents varied widely. One out of five workers was in temporary employment. Around half the number of people in the sample worked shifts, and one-quarter worked nights. Although the sample included a range of staff from various occupational groups, 85% of the response base was made up of workers in health care (n = 341), social services (n = 204) and financial activities (n = 128).
Factor extraction showed that 57% of the total variance in the MS-RIT was related to seven factors. After extraction, the first factor explained more than 25% of the total variance, thus indicating the unitary structure of the questionnaire. After rotation, the 35 items were loaded on six factors (54% of variance), without significant loadings on the seventh factor. The final factor loadings from the full data set are shown in Table 3 . The factor structure of the Italian version substantially overlaps the original UK version. The 'demand', 'role', 'control', 'colleague-support' and 'relationship' scales, corresponding to the original items, are listed as the second to the sixth principal components. The first principal component includes eight items referring, on the UK scales, to the 'management-support' and 'change' constructs, plus one item ('My working time can be flexible'), which were attributed to the 'control' construct in the original version. This factor is characterized by 'elasticity', i.e. the extent to which the management gives support during change at work and encourages workers' adaptive and coping strategies, including providing flexibility of working time. The reliability of the sub-scales (Cronbach's alpha) was good and ranged from 0.75, for 'relationships', to 0.86, for 'elasticity' ( Table 3) . The Italian MS-RIT was, therefore, structured as follows:
Demands. This scale includes issues like workload, work patterns and the work environment; it consists of eight items (see items 3, 6, 9, 12, 16, 18, 20 and 22 in Table 3 ). Control. This factor measures how much control a person has over the way they do their work. This scale has five items (2, 10, 15, 19 and 25 in Table 3 ). Item 30, which in a previous confirmatory factor analysis conducted on the English version [5] showed a low factor loading (0.53) with the scale 'Control', appeared to be related to the 'elasticity' construct in our study. Elasticity. This factor measures encouragement, sponsorship and resources provided by the employer, and how organizational change is managed and communicated at work. The nine items reflecting this scale can be seen in Table 3 Peer Support. This scale measures the encouragement from and support of colleagues at work. Questions 7, 24, 27 and 31 reflect this four-item scale (Table 3) . Relationships. This scale includes taking positive action to avoid conflict and dealing with unacceptable behaviour; it is composed of four items (5, 14, 21 and 34). Role. This factor asks employees whether they understand their job role and whether their employer ensures that they do not have conflicting roles. Five questions reflect this scale (1, 4, 11, 13 and 17) and are reported in Table 3 .
According to the proposed cut-off value of 2/3, 179 workers (24%) could be classed as 'psychiatric cases', i.e. they probably have minor psychiatric disorders [12] . Logistic regression analysis showed that occupational conditions, as measured by the MS-RIT, were associated with psychological distress. All sub-scales and most single items displayed a significant association with psychiatric caseness. As expected, high demands and problems in relationships increased the risk of distress, while managerial flexibility, social support, role and control significantly decreased the risk ( Table 4 ). The introduction of sociodemographic variables (gender, age, length of employment, education level, marital status, type of employment, work schedule, shift work, night work, overtime and commuting) into the logistic model had no effect on the degree of association.
Discussion
Our study confirmed that the Italian version of the MS-RIT maintained the principal characteristics of the original version, even if a different sub-scale construction appeared to be more suitable for Italian workers than the current UK version. A scale termed 'elasticity' incorporated the areas referred to as 'management-support' and 'change' in the original version. These two scales related respectively to 'encouragement, sponsorship and resources provided by the employer' and to 'how organizational change is managed and communicated at work' [5] . Both of these areas referred to management style, as did 'flexibility in working hours' (item Q30), which was included in the 'control' area in the original version. Schedule flexibility, investigated by item 30, can be seen either as an aspect of personal autonomy or as a benefit. In the first case, it is a 'control' feature, as in the UK MS-RIT, whereas in the latter, it reflects managers' attitudes towards employees. This dual meaning of item Q30 is also evident in the psychometric analysis of the UK MS-RIT [5] , as the item has a low loading (0.53) on the 'control' scale in confirmatory factor analysis.
We believe that the category we termed 'Elasticity' corresponds to specific management standards whereby the organization has the ability to adapt to change without losing its original characteristics and its production capacity. The 'elasticity' category was derived from a fusion of constructs that were separate in the original English version of MS-RIT: namely, the ability to adapt to change, managerial support and the flexibility of working hours. In our opinion, this factor (which accounts for 12% of the total variance) represents the adaptability of Italians to cope with difficulties and change their working time and methods with the consent of management. More detailed studies, based on 'focus groups' for example, are needed both to verify the validity of this hypothesis and to ascertain whether programmes aimed at reducing work-related stress can benefit from an increase in elasticity, i.e. the concession of greater autonomy on the part of the management so that workers adapt to change.
The scales of the questionnaire correspond to areas where efforts are needed to reduce work stress. The implementation of prevention programmes and the monitoring of work stress over time could be improved by reducing the number of scales and by increasing their reliability.
Our psychometric investigation highlights a significant and unexpected difference in management standards of work-related stress between Italian and British workers. This marked difference raises the question of whether the ethnic minority versions of the questionnaire are still valid for the UK. Subsequent studies are needed to clarify this issue.
This study has practical consequences for Italian companies. The online correction of the Italian questionnaires is currently based on UK scales and evaluation of the scores is modelled based on the UK system, with the traffic light showing green (normal), yellow (warning), red (danger). Thus, there is an urgent need to develop a national rating.
Our study revealed a significant association between psychosocial occupational hazard, as assessed by the MS-RIT, and psychiatric caseness, as measured by the GHQ, thus providing empirical evidence to support the use of the MS approach in tackling workplace stress. This is the first study to examine the association between the Italian version of the HSE MS-RIT and a mental health outcome. High scores of elasticity, role, peer support and control were associated with low risk of psychological distress, while excessive demands and problems in relationships were associated with mental health problems. Previous studies in the UK have already reported an association between the MS-RIT and illhealth measurements. In prison-service workers, Bevan et al. [8] observed that role conflict in the organization presented the strongest association with poor well-being. Kerr et al. [7] found that role, relationships and change displayed a more consistent negative relationship with ill-health levels. Main et al. [6] observed very strong relationships between the MS-RIT questions and psychological distress. In all these studies, high levels of work-related stress were associated with psychological distress.
Another strong aspect of our study is the high response rate. Most studies on MS-RIT have employed a relatively small number of participants or encountered an overall low response rate. A limitation of our study lies in the restricted sample of companies, taken from the same region and including only the social, sanitary and administrative sectors. However, our sample was similar to that of Kerr et al. [7] in which nurses, clerks and social service workers constituted 83% of the response base. It also resembled the wider sample examined by Edwards et al. [5] in which 24 out of the 39 institutions considered were hospitals or schools. The current UK benchmark data set originated from a limited number of companies in Great Britain, and approximately one-third of that data was derived from a commissioned project undertaken by a single consultancy group [8] . Hence, the current benchmark data might not be a sufficiently representative sample [8] . The cross-sectional design is also a limitation in our study, because there was a risk of negative affectivity (i.e. a mood-dispositional dimension that reflects the pervasive individual differences in negative emotionality and the concept of self [18] ) artificially inflating the associations between self-report measures. Prior psychological distress may negatively influence current perceptions of working conditions in a context of risk associated with work-related stress. However, the overall level of psychological distress was slightly lower than would be expected in a working population [19] , in addition to being markedly lower than that observed by Main et al. in their study [6] ; this suggests that our sample was not significantly biased by negative affectivity. Although a cross-sectional study can determine an association between variables, it cannot determine causality, and to determine whether or not intervention targeting the MS-RIT will actually lead to a reduction in stress-related outcomes is difficult [20] . There is no evidence that the risk of harming a person's health will necessarily be reduced simply by undertaking a specific process to manage stress (e.g. carrying out a risk assessment in a specific way).
So far, no published study has compared the Italian and English versions of the MS-RIT or the relationship between the hazard measured by the Italian MS-RIT and work-related outcomes, such as sickness absence, accidents, errors, job satisfaction and others. This is a particularly significant shortcoming in Italy where employers may face statutory breaches if they fail to either adequately assess stress or introduce appropriate control measures. The MS-RIT, which has been introduced [1] and used [21] in Italy to measure occupational hazard, is widely used in the UK [22] [23] [24] [25] . Although the levels of 'caseness' of the GHQ-12 and the correlation with work hazards should be interpreted with caution, the overall levels found in this study are similar to those found in other populations and provide the first empirical evidence that Italian MS-RIT ratings are associated with adverse health effects. These findings lend credibility to the MS-RIT as a useful tool for helping companies to manage potential sources of work-related stress.
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